Soln: We check that e x and e 2x are solutions of the homogeneous part. To solve for the non-homogeneous, we let y = Axe x +Be 3x .
* So y"-3y'+2y = Ae x + 2Be 3x . Hence A = 4 and B = 1/2. (* We attach an extra x to the e x term as e x is a soln of the homo. part. If we let y = Ae x + Be 3x , the e x term will be cancelled out along the way.) Soln: We check that e x and xe x are solutions of the homogeneous part. To solve for the non-homogeneous, it may be easier to split up the right hand side into 2 terms: e x + e x cos x and solve separately. For the e x term, we have to let y = Ax 2 e x (because both e x and xe x are solns of the homo. part). So y"-2y'+y = 2Ae
x . Hence A = 1/2. For the e x cos x term, we consider the diff. eqn. y"-2y'+y = e x e ix = e (1+i)x . Now let y = Be (1+i)x . So y"-2y'+y = -Be (1+i)x . Hence B = -1. Taking the real part of Be (1+i)x , we get the answer. Soln: We check that cos 3x and sin 3x are solutions of the homogeneous part.
To solve for the non-homogeneous, it may be easier to treat the two terms on the right hand side separately. For the sin 3x term, we consider the diff. eqn. y"+9y = e 3ix . Let y = Axe 3ix . So y"+9y = 6iAe 3ix . Hence A = -i/6. Taking the imaginary part of Axe 3ix = (-i/6)x(cos 3x +isin 3x), we get (-1/6)xcos 3x --(1) For the xcos 3x term, we consider the diff. eqn. y"+9y = xe 3ix . Let y = (Bx 2 +Cx)e 3ix . So y"+9y = (12iBx+6iC+2B)e 3ix . Hence B = -i/12 and C = 1/36. Taking the real part of (Bx 2 +Cx)e 3ix , we get (1/12)x 2 sin 3x +(1/36)xcos 3x --(2) Putting (1) and (2) together, we get the answer.
(Remark: You may also solve this problem by letting y = Axsin 3x +Bxcos 3x + Cx 2 sin 3x +Dx 2 cos 3x and try to find A,B,C,D.) 
(a) (Ans:
To find L(sin (3t)u(t-4) ), we use t-shift:
So g(t) = sin(3t+12) = sin 3t (cos 12) + cos 3t (sin 12).
G(s) = L(g(t)) =
) 12 (sin 9 ) 12 (cos 9 3 2 2+ + + s s s .
Hence L(sin(3t)u(t-4)) = L(g(t-4)u(t-4) = e -4s
G(s) and the answer follows. 
Soln: As in (a), we try to express f(t) in terms of u(t-5).
On the other hand,
Adding up the two (right hand boxes), we get f(t) = t[1-u(t-5)] + t 2 [u(t-5)] = t +(t 2 -t)u(t-5). L(f(t)) = L(t) + L((t 2 -t)u(t-5))
.
Let g(t-5) = t 2 -t = t 2 -10t + 25 + 9t -45 +20 = (t-5) 2 +9(t-5) + 20. So g(t) = t 2 +9t + 20. Using t-shift on L((t 2 -t)u(t-5)) = L(g(t-5)u(t-5)) gives the answer. Soln: Use 2nd derivative formula. f"(t) = a 2 tcosh at +2a sinh at = a 2 f(t) + 2a sinh at.
G(s) = L(g(t)) =
On one hand, by linearity,
On the other hand, by the formula, L(f"(t)) = s 2 L(f(t)) -sf(0) -f'(0) = s 2 L(f(t)) -1. Equating the two and making L(f(t)) the subject, we get the answer. But we know f(t) = cos t. So f*f = . By finding the integration, we get the answer. 
